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The finite-beta equilibria were calculated using 
the free-boundary VMEC code. Because the 
pressure profile is important for the equilibrium 
calculation, the complete information of measured 
profiles for the electron density and the electron 
and ion temperatures is used in constructing the 
reference pressure profile for the discharge with 
0. 7 % average equilibrium beta. The high-energy 
beam pressure was included in the equilibrium 
calculations. The resultant pressure profile is 
peq(r) = 1.71 (1-(r/a)L7)L5 x 1019 eV m-3. 
Because the profile measurements are not avail-
able for all beta values, the same pressure profile 
peq(r) was used for the equilibrium calculations in 
the range of beta 0% ~ <P> ~ 2 %. Figure 1(a) 
shows the profiles of the rotational transform t . 
The magnetic well is shown in Fig. 1 (b). The 
configuration with magnetic axis position Rax = 
92 em has magnetic hill in vacuum, but the mag-
netic well is formed by the plasma pressure for 
large area r/a < 0.7 when <P> becomes 2 %. 
Figure 2 shows a contour map of the Mercier 
criterion normalized to the shear stabilization term 
defined as D1 =- DMI't' 2, where DM is the stand-
ard Mercier criterion. As Fig. 1 (b) shows, vac-
uum magnetic configuration with Rax = 92 em has 
a magnetic hill everywhere. But the magnetic well 
is produced for <P> 2 0.3 %. The equilibrium 
with beta value more than 1.3% becomes Mercier 
stable. It is widely accepted that the MHD stabili-
ty for the low n mode determines the actual 
threshold for the stability of laboratory plasmas. 
From the comparison between the Mercier crite-
rion calculation and the low-mode ideal inter-
change stability calculation, the practical criterion 
D1 < 0.2 was proposed for the evaluation of the 
MHD stability for the low-mode ideal interchange 
instabilities. From such a viewpoint, the beta 
value higher than 0.7% is sufficient for the stabi-
lity of the interchange mode. 
E 1.2 
2 
(/) 
c 
~ 
f- 0.8 
aj 
c 
0 0 .6 
n1 
0 a: 0.4 
(a) 
-- 2.0 % 
1.0% 
---- 0.3% 
0. 2 '-------'------'---....____ _ ___._ _ __J 
2 0 ,-------,----y---,------,---, 
~ ~ 10 
..c 
0.. 
~ 0 
Q) 
~ - 1 0 
() 
-~ 
§, -2 0 
aj 
2 
-- 2.0 % 
1.0% 
0.3 % 
' 
' 
' 
' 
- 3 0 .___ _ __._ _ ___.__ _ .._ _ ___._ _ ...L.J 
0 0 .2 0.4 0 .6 0 .8 
(rIa) 
Fig. 1 Prifiles of rotational transform and mag-
netic well calculated with free boundary 
VMEC code for Rax = 92 em magnetic 
configuration. 
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Fig. 2 Contour map of normalized Mercier stabi-
lity criterion~. Thick solid line gives 
Mercier stability boundary and thinner 
lines give contours with steps ~D1 = 0.2. 
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